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CLAIMS 



[Claim(s)] 

[Claim 1] it forms as multilayer structure which the aforementioned vulcanization bladder becomes 
from two or more layers in carrying out molding vulcanization of the rubber goods using a 
vulcanization bladder — having - (A) - the molding vulcanization method of the rubber goods 
characterized by to have the layer which becomes the maximum inside from the rubber constituent 
which makes organic rubber a principal component, and to have the layer to which exfoliation stress 
with rubber goods becomes (B) maximum outside from the rubber constituent of 0.5 or less kg/cm 
[Claim 2] The molding vulcanization method of rubber goods according to claim 1 that rubber 
constituent layer thickness which makes a principal component the organic rubber arranged inside 
[ maximum ] the aforementioned vulcanization bladder is characterized by being 0.02mm or more. 
[Claim 3] The average thickness of the whole multilayer structure of the aforementioned 
vulcanization bladder is 2.0mm. The molding vulcanization method of the rubber goods according to 
claim 1 characterized by being above. 

[Claim 4] The molding vulcanization method of rubber goods according to claim 1 that the organic 
rubber used for the rubber constituent layer inside [ maximum ] the aforementioned vulcanization 
bladder is characterized by being isobutylene isoprene rubber. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the molding vulcanization method using the 
improved vulcanization bladder of being suitable for molding vulcanization of rubber goods, 
especially a tire, etc. 
[0002] 

[Description of the Prior Art] the tire which is not cast by the vulcanization bladder which has 
arranged the pneumatic tire inside a non-cast tire in a molding press conventionally - metal mold 
turning - the method of outside - pressing - a non-cast tire - metal mold - it presses to a front face 
and is manufactured by carrying out molding hardening the exterior where a non-cast tire determines 
the structure of a tire-tread pattern and a side attachment wall by this method - molding 
vulcanization is carried out to metal mold 

[0003] As a constituent of the bladder for vulcanization used for molding vulcanization of rubber 
goods, such as such a tire, organic rubber, especially isobutylene isoprene rubber have been used 
conventionally. However, the vulcanization bladder which consists of organic rubber had the 
inclination at which a vulcanization bladder turns, when a mold-release characteristic and lubricity 
with a tire inside were bad and was receipts and payments of a vulcanization bladder, and it had the 
problem which a defective generates in molding of the tire by metal mold. Moreover, the front face 
of a vulcanization bladder was worn out, it became a split face, and there was a problem from which 
a vulcanization bladder adheres to a tire inside in vulcanization bladder contraction process in which 
bladder front faces are after tire hardening and a tire hardening cycle. Furthermore, since air bubbles 
were shut up between a vulcanization bladder and a tire front face, the heat transfer became 
inadequate and there was a problem which promotes a tire vulcanization defect. 
[0004] In case vulcanization fabrication of a tire is performed using a vulcanization bladder, in order 
to solve an above-mentioned problem and to make good a mold-release characteristic with a tire 
inside, and lubricity, the release agent which consists of a silicone emulsion etc. was needed 
conventionally. However, there are not only disadvantageous points, such as increase of the increase 
in a man day and middle stock, from the field of a manufacturing process, but this release agent did 
the bad influence at the time of tire molding vulcanization, and applying a release agent to a tire 
inside often had it with the cause of defective generating, and the bird clapper. 
[0005] How to reform mold-release characteristic lubricant conventionally as a method of solving 
such a problem (the 57 to 1 1 1393rd numbers of Japanese Provisional Publication No., the 57 to 
1 1 1394th numbers of Japanese Provisional Publication No., Japanese Provisional Publication No. 
No. 1 19992 [ 57 to ], the 61 to 175009th numbers of Japanese Provisional Publication No., the 62 to 
27571 1st numbers of Japanese Provisional Publication No., the 63 to 147610th number [ of Japanese 
Provisional Publication No. ] ), the method (the 59 to 106948th numbers of Japanese Provisional 
Publication No. -) of reforming the organic rubber front face of a vulcanization bladder with a 
hardening silicone film Japanese Provisional Publication No. 61-215015th A number and Japanese 
Provisional Publication No. 61-100417th A number, The method using the rubber mixture 
constituent which contains organic rubber and a polyorganosiloxane as a rubber constituent of the 
bladder for tire vulcanization (Japanese Provisional Publication No. No. 72505 [ 61 to ]) Japanese 
-Japanese-Patent-Application-N^ 



61-17$009th Number, Japanese Provisional Publication No. 63-1253 list A number and Japanese 
Provisional Publication No. 61-195810th A number and Japanese Provisional Publication No. 61- 
100416th The method of using a number and a silicone rubber constituent independently etc. has 
been proposed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in use of the vulcanization bladder improved 
by the method enumerated upwards, the molding vulcanization method of a tire of having fully 
satisfied the request of the industry was not able to be offered so that it might explain below, for 
example, by the method which cannot acquire mold release effect sufficient by the method of 
reforming above-mentioned mold-release characteristic lubricant, and reforms an above-mentioned 
organic rubber front face with a silicone film, while the mold-release characteristic of a bladder front 
face and a tire inside could vulcanize the tire, without having been improved and using a release 
agent, the endurance of the front face of a bladder became extremely bad, and it had the problem of 
not being practical While the tire could be cast without using a release agent in the method by the 
above-mentioned silicone rubber constituent similarly, the life as a bladder had the problem of a low 
extremely from the lowness of the adding- water-proof resolvability which is the fault of silicone 
rubber. Furthermore, while the adding- water-proof resolvability and the mechanical property which 
are the fault of silicone rubber were suppliable with the method by the rubber mixture constituent 
containing the above-mentioned organic rubber and a polyorganosiloxane with mixture of organic 
rubber, the mold-release characteristic of a bladder and coexistence of a bladder life had the problem 
of being difficult, and it was lacking in practicality, in view of the trouble of the molding 
vulcanization method of the conventional tire which used the above vulcanization bladders, the 
purpose of this invention is mechanical - the workability which can perform molding vulcanization 
of rubber goods, such as a tire, is good, and it is offering the molding vulcanization method of a tire 
without generating of a molding defective, without excelling in a physical property and chemical 
property, such as a character and a hot water resistance, using the vulcanization bladder which has 
good endurance and a good mold-release characteristic, and using a release agent 
[0007] 

[Means for Solving the Problem] The purpose of this invention was attained by the molding 
vulcanization method of the rubber goods which have the following feature concerning this 
invention, with the feature, it forms as multilayer structure which the aforementioned vulcanization 
bladder becomes from two or more layers in carrying out molding vulcanization of the rubber goods 
using a vulcanization bladder - having - (A) - it is having the layer which becomes the maximum 
inside from the rubber constituent which makes organic rubber a principal component, and having 
the layer to which exfoliation stress with rubber goods becomes (B) maximum outside from the 
rubber constituent of 0.5 or less kg/cm Here, in the molding press arranged in order of rubber goods, 
such as metal mold and a tire, and the vulcanization bladder from the method of outside, the 
maximum inside is seen from rubber goods, and means the layer of the furthest vulcanization 
bladder, and the maximum outside means the layer of the vulcanization bladder near rubber goods. 
[0008] the average thickness of the whole multilayer structure of the vulcanization bladder used for 
this invention - at least 2.0mm it is above - required -- desirable - 2.5mm to 50mm - further - 
desirable - 3.0mm from - it is 45mm the average thickness of this vulcanization bladder - 2.0mm it 
is the following - the time of rubber-goods vulcanization molding - rubber goods - enough - and it 
is because it cannot vulcanize uniformly It is required to be at least 0.02mm or more, and the rubber 
constituent layer thickness which makes a principal component the organic rubber arranged inside 
[ maximum ] the vulcanization bladder used for this invention is 0.1mm still more preferably 
0.05mm or more preferably. It is above. A vulcanization bladder is because the life of** becomes it 
remarkably short that the organic rubber layer of this innermost layer is 0.02mm or less at the time of 
use, and the mechanical strengths of a rubber constituent layer run short and it destroys easily. 
[0009] As organic rubber used as a principal component of the rubber constituent layer arranged at 
the innermost layer of the vulcanization bladder which this invention uses, setting, the rubber of 
diene systems, such as the rubber of saturation systems, such as isobutylene isoprene rubber, 
halogenation isobutylene isoprene rubber, an ethylene propylene rubber, a fluororubber, and an 
acrylic rubber, and natural rubber, butadiene rubber, polyisoprene rubber, chloroprene rubber, 



styrene butadiene rubber, and acrylonitrile-butadiene rubber, can be used. It is rubber of a saturation 
system preferably and especially isobutylene isoprene rubber is desirable. It has the good dynamics 
physical properties at the time of an elevated temperature, and is because it excels in thermal 
resistance and heat-resistant aging nature. 

[0010] In the above-mentioned organic rubber constituent which constitutes the rubber constituent 
layer of an innermost layer, the reinforcing materials described below and other additives can be 
added. For example, a reinforcing agent can be added in order to give only the dynamic physical 
properties which can be equal to use as a vulcanization bladder to this organic rubber constituent. 
What was chosen as this reinforcing agent from organic reinforcing agents, such as inorganic 
reinforcing agents, such as carbon black, white carbon, a silicic acid anhydride, a water silicic acid, a 
synthetic silicic acid, an activation calcium carbonate, talc, and an alumina, and high styrene resin, a 
cumarone indene resin, phenol resin, a lignin, denaturation melamine resin, and a petroleum resin, is 
used. Especially carbon black is desirable. To this organic rubber constituent, it can add altogether 
[ for the purpose of chemicals for rubber, such as an antioxidant which is generally used in addition 
to the above-mentioned reinforcing agent, a heat-resistant improver, a vulcanizing agent, and a 
vulcanization accelerator, ]. 

[001 1] It is required for the rubber constituent layer arranged on the maximum outside of the 
vulcanization bladder used for this invention for ablation stress with rubber goods to use the rubber 
constituent of 0.5 or less kg/cm. That is because it will excel in a mold-release characteristic and the 
release agent application to a rubber-goods inside will become unnecessary, if ablation stress with 
rubber goods uses the rubber constituent of 0.5 or less kg/cm. Ablation stress uses still more 
preferably 0.2 or less kg/cm of rubber constituents of 0. 1 or less kg/cm preferably. At least one or 
more sorts of constituents chosen as such a rubber constituent from the silicone rubber constituent, 
the mixed rubber constituent of silicone and organic rubber, the fluororubber constituent, and the 
mixed rubber constituent of a fluororubber and organic rubber are used. Use of the silicone rubber 
constituent from a viewpoint of economical efficiency or the mixed rubber constituent of silicone 
and organic rubber is especially desirable. 

[0012] As the silicone and the organic rubber mixture rubber constituent which should be used for 
the rubber constituent of the outermost layer of drum which constitutes the vulcanization bladder of 
this invention, this invention persons are Japanese Provisional Publication No. No. 72505 [ 61 to ], 
and Japanese Japanese Patent Application No. 61-271734th. A number and Japanese Provisional 
Publication No. 61-175009th A number and Japanese Provisional Publication No. 63-1253 list A 
number and Japanese Provisional Publication No. 6M95810th A number and Japanese Provisional 
Publication No. 61-100416th All the rubber constituents proposed in the number can be used. Even if 
fewer [ chose and ] as a silicone rubber constituent which can be used for the rubber constituent of 
the outermost layer of drum of the vulcanization bladder used for this invention than the inside of a 
dimethyl silicone polymer, a methylphenyl silicone polymer, a methyl vinyl silicone polymer, a 
methylphenyl vinyl silicone polymer, etc., the thing more than a kind is used. 
[0013] A reinforcing agent can be added in order to give only the dynamic physical properties which 
can be equal to use as a vulcanization bladder, the rubber constituent, for example, this silicone 
rubber constituent, of an outermost layer of drum. What was chosen as this reinforcing agent from 
organic reinforcing agents, such as inorganic reinforcing agents, such as carbon black, white carbon, 
a silicic acid anhydride, a water silicic acid, a synthetic silicic acid, an activation calcium carbonate, 
talc, and an alumina, and high styrene resin, a cumarone indene resin, phenol resin, a lignin, a 
denaturation melanin resin, and a petroleum resin, is used. Use of silica system reinforcing agents, 
such as white carbon, a silicic acid anhydride, a water silicic acid, and a synthetic silicic acid, is 
especially desirable. It can add altogether at the rubber constituent of an outermost layer of drum 
[ for the purpose of chemicals for silicone rubber, such as an antioxidant which is generally used for 
example, for this silicone rubber constituent in addition to the above-mentioned reinforcing agent, a 
heat-resistant improver, a vulcanizing agent, and a vulcanization accelerator, ]. 
[0014] 

[Function] Steamy interception by the rubber constituent layer which makes organic rubber a 
principal component, employing efficiently the mold-release characteristic which was excellent in a 
rubber constituent with small ablation stress, for example, a silicone constituent, by using the 



- vulcanization bladder with which the ablation stress of the rubber constituent layer and (B) rubber 
goods which make (A) organic rubber a principal component combined the rubber constituent layer 
of 0.5 or less kg/cm in this invention. Degradation by the steam which is the fault of a silicone 
constituent can.be prevented, and the endurance of a vulcanization bladder can be raised. Therefore, 
according to the method of this invention using such a vulcanization bladder, the incidence rate of a 
molding defective is reduced remarkably and can perform molding vulcanization of rubber goods 
efficiently. 
[0° 15 ] 

[Example] An example and the example of comparison are given to below, and this invention is 
more concretely explained to it. 

The vulcanization bladder (example article 1) of the multilayer structure which consists of two-layer 
[ of a inner layer and an outer layer ] using the rubber constituent shown in example 1 table 1 was 
produced. That is, the rubber constituent shown in the combination 2 of Table 1 similarly [ it is the 
same with the inner layer of a vulcanization bladder, and ] in the rubber constituent which has the 
mechanical physical properties and hot water resistance which are combination of the component 
shown in the combination 1 of Table 1 and a component ratio, and are similarly shown in 
combination 1 is used for the outer layer of a vulcanization bladder, respectively. The vulcanization 
bladder (example article 1) which carries out a fabricating operation to inner layer 0.1 mm outer 
layer 4.5 mm according to the layer thickness which Table 2 shows a vulcanization bladder and 
which is used in the example 1 was produced. Using the vulcanization bladder of the obtained 
example article 1, molding vulcanization of a pneumatic tire was performed according to the usual 
method, and the mold-release characteristic and endurance of a vulcanization bladder (example 
article 1) were evaluated. The mold-release characteristic performed the quality by 2 stage 
evaluations, made 0 failure x and showed good in Table 2, respectively. Endurance is shown by % 
display of the number of times of possible vulcanization of the example article 1 to the number of 
times of possible vulcanization by the example article 1 of comparison. The test piece of the shape of 
a with a length width of face [ 1cm width of face of 1 5cm ] strip of paper is used for exfoliation 
stress, and it is J1S K 6301-1975. It measured based on the friction test. 

The vulcanization bladder (example article 2) was produced like the example article 1 except having 
set thickness of the inner layer of the vulcanization bladder of the example 2 example article 1 to 1.0 
mm. Molding vulcanization of a tire was performed like the example 1 using the obtained example 
article 2, and, similarly the evaluation result was indicated to Table 2. 
[0016] 
[Table 1] 
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[0018] It is combination of the component shown in the combination 1 of example of comparison 1 
table 1, and a component ratio, and the vulcanization bladder (example article 1 of comparison) of 
thickness 4.5 mm was produced using the rubber constituent which has the mechanical physical 
properties and hot water resistance which are similarly shown in combination 1. Therefore, the 
example article 1 of comparison is not formed as multilayer structure equipped with the outer layer 
where exfoliation stress with tire inner liner rubber consists of a rubber constituent layer of 0.5 or 
less kg/cm. Molding vulcanization of a tire was performed like the example 1 using the obtained 
example article 1 of comparison, and the evaluation result was shown in Table 2. 
It is combination of the component shown in the combination 2 of example of comparison 2 table 1, 
and a component ratio, and the vulcanization bladder (example article 2 of comparison) of thickness 
4.5 mm was produced using the rubber constituent which has the mechanical physical properties and 
hot water resistance which are similarly shown in combination 2. Therefore, the example article 2 of 
comparison is not formed as multilayer structure equipped with the inner layer which consists of a 
rubber constituent which makes organic rubber a principal component. Molding vulcanization of a 
tire was performed like the example 1 using the obtained example article 2 of comparison, and the 
evaluation result was shown in Table 2. 

[0019] The example article 1 and 2 has a good mold-release characteristic and equal endurance 
compared with the example article 1 of comparison. On the other hand, although the example article 
2 of comparison of a mold-release characteristic is good, endurance is inferior to whether it is ** 
compared with the example article 1 of comparison, and is not used. The example article 2 of 
comparison shows that the vulcanization bladder which only used the silicone rubber constituent is 
not used in respect of endurance. 
[0020] 

[Effect of the Invention] The vulcanization bladder which the molding vulcanization method of the 
rubber goods of this invention was formed as multilayer structure which consists of two or more 
layers, and allotted the layer which intercepts the steam formed from the rubber constituent which 
makes organic rubber a principal component at the maximum inside as described above, and allotted 
the high layer of a mold-release characteristic to the maximum outside and which secured a mold- 
release characteristic and endurance simultaneously is used. Since the bladder for tire vulcanization 
used for this invention is excellent in a mold-release characteristic with above-mentioned 



composition and extremely excellent also in a mechanical strength, thermal resistance, saturated- 
steam-proof nature, and endurance (2), for this reason the molding defective in which molding 
vulcanization of rubber goods is possible can do so effects, like the life of (3) vulcanization bladder 
whose yield hardly occurs but improves notably is long, without using (1) release agent, and, 
thereby, the molding vulcanization method of the tire concerning this invention can carry out 
molding vulcanization of rubber goods, such as a tire, efficiently by the low cost 



[Translation done.] 



